The Creative Design Process by Moalosi, Richie
  
 
COVER SHEET 
 
 
This is the author version of article published as: 
 
Moalosi, Richie (2001) The Creative Design Process. In Proceedings 
International Technology Education Conference, Durban: South Africa. 
 
Copyright 2001 (please consult author) 
 
Accessed from   http://eprints.qut.edu.au 
 
 
 
 
 
 
 
 
 
 
International Technology Education Forum 2001: South Africa – Durban 
 
The creative Design Process 
 
 
By Richie Moalosi – University of Botswana 
1
The cornerstone of Design and Technology is driven by the motivation to improve… and 
the capability to create new products. To nurture creativity in students, the following 
should be observed: 
(a) Students need emotional support. If students are not supported emotionally, 
this can be a major barrier to effective problem solving and creative insight. 
This would lead to the fear of rejection and failure in students. Students 
desperately need emotional support and appropriate level of intellectual 
challenge and questioning to help them develop their ideas. 
(b) There should be trust in a creative classroom. Creativity in Design and 
Technology involves taking risks and students would not take any risk if there 
were no support structure from the teacher. They would rather play it safe 
because they will be aware of the consequences of risk taking. The 
repercussions can be loss of marks, failing, withdrawal of affection etc. All 
these act as disincentives to creativity. 
(c) One of the basic laws of psychology is that behaviour that is rewarded will be 
repeated. Teachers can kill students creativity by their reactions to students 
work i.e. by marking, questioning etc. Contrary teachers could encourage 
students risk taking and nurture their creativity and help them blossom into 
something very magnificent. Teachers are faced with the task of nourishing 
self-esteem and self-confidence in students for them to be creative.  
 
How can this creative process be applied to the design process? Often people present 
linear, inter-linking, cyclic structures of the design process without giving much detail 
about each stage. If there is no common understanding, the design process would be 
interpretated differently and in some cases wrongly. At the end of the day, students are 
the ones who suffer. This paper would attempt to address the contents of the design 
process so that our students would be more creative than before. 
 
Now let me test your creativity. 
 
Nine-dot Puzzle 
 . . . 
  
  
. . . 
 
  
. . . 
 
Connect all the 9 dots with 4 straight lines, without retracing or lifting the pen from 
paper 
 
The widely known ‘nine-dot’ puzzle illustrates two relevant points. 
• The traditional, or standard, way of looking at things is not good enough. 
• More importantly, it actually stands in the way of truly better solutions. 
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Most people ‘see’ the nine-dots as forming a square box and impose upon themselves the 
limitation that the solution needs to be found within the confines of the apparent ‘box’. 
Of course, there is no box there and the question didn’t ask you to make one, let alone 
stay within it. Once the mind throws off the shackles of these self imposed limitations all 
sorts of new possibilities emerge. 
 
Now try this 
Remember, self-imposed limitations hinder creative problem solving. 
 
One-By-One Window Puzzle 
A Handyman wants to increase the light coming through the window of a wooden shed. 
The window measures one metre by one metre. 
 
 
 
   
 
 
He uses a Jigsaw to enlarge the window so that twice as much light enters shed. 
However, when he re-measures the whole in the wall he discovers it still measures one 
metre by one metre. How can this be so? 
 
Food for thought 
• Form four equal triangles (and nothing else) by using six identical matchsticks. 
 
 
THE DESIGN PROCESS 
 
SITUATION 
 
This refers to a practical problem or need which is to be solved. A situation can arise 
from our daily observation or a customer can present a problem to us. E.g. reckless 
disposal of cans/tins provide breeding places for some insects such as mosquitoes, which 
cause Yellow fever and Malaria to human beings. 
 
 
RESEARCH 
 
Research is divided into two and that is market and technical research. Market research 
aims at involving users of the end product in the design process whereas technical 
research involves analysis of existing or similar products in terms of their strengths and 
weaknesses. 
 
First you must decide what information you require. This of course will vary from project 
to project, and will depend upon the knowledge you already know. Research can involve 
reading (reading Magazines, Books, Journals and other written material), listening, 
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talking to (parents, teachers, students etc.) and observation. If more detailed information 
is required, you may need to write a letter to a particular industry or research 
establishment. 
 
One can ask such questions to customers: 
 
(a) What is the cause of the problem? 
(b) Who is affected by the problem? 
(c) How many people are affected by the problem? 
(d) How is the problem affecting that individual(s)? 
(e) How long has the problem been there? 
(f) What problems do they encounter with existing products?  
(g) What attempts have they made to solve the problem? 
(h) What do the people affected think about how the problem can be solved?  
(i) What features would they like incorporated in the proposed design? Etc. 
 
Looking at similar products is a useful form of research i.e. technical research. You can 
quickly learn about the different methods and techniques used. You will then be in a 
good position to start thinking about your own product and ways of improving the current 
designs. Don’t allow other people’s solutions to become a barrier to your own creativity. 
 
This analysis can include some of the following: 
- Materials used in an existing product  - Its aesthetics 
- Manufacturing process   - Safety 
- Size, Weight     - Finish 
- Simplicity      - Durability, Reliability 
- Accessibility of parts   - Recycling  
- Maintenance etc. 
  
 
All in all make sure that the following information is included in your folio: 
• What you did? 
• Where you went? 
• Who spoke to you? 
• What questions you asked? 
• What you found out? 
• The importance of the information you obtained. 
 
 
DESIGN BRIEF 
 
Information from research clarifies the problem to be solved and this would lead to a 
Design Brief. This is a short statement, which draws your attention to what is to be 
designed or made. It comes from the need or problem identified in the Situation. The 
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brief should be open so that it does not restrict students on what they want to do. It could 
be written in this way: 
 
DESIGN AND MAKE A DEVICE/ARTEFACT THAT.... 
DESIGN AND MAKE A.... 
DEVISE A MEANS OF.... 
 
For example, Design and make a device for recycling disposed cans/tins. 
Design and make a device for collecting reckless disposed cans/tins. 
Design and make a can/tin-collecting device. 
 
 
SPECIFICATIONS 
 
Specifications are detailed descriptions of the problem to be solved. It should ‘spell out’ 
exactly what the design must achieve that is in quantitative terms, whilst taking into 
account the design limits which will affect the final solution. In other words these are 
limitations / constraints or guidelines of which you set for yourself to follow. This will 
guide you not to go astray. Specifications are derived from the market and technical 
research. 
Areas to be taken into consideration include some of the following: - 
 
- Function - Ergonomics - Materials  - Economics  - Forces - Strength 
- Construction   - Surface Finish - Safety - Appearance - Maintenance 
- Environmental Factors - Hygiene  etc. 
 
FUNCTIONS - State the work of your project (What is it going to do?) 
For example: to occupy or entertain someone at her / his own free (leisure) time. 
Furthermore, an example of the functions of a wooden toy. 
• Must appeal to the child’s age (3 years) and ability. 
• Should provide movement, noise, shape, colour etc. 
• Requires to be safe in use and sufficiently strong to resist rough treatment. 
• Must be light in weight (i.e. 1kg) and non-toxic. 
 
MATERIALS 
When selecting materials for your project, you should consider these areas: - 
1. The physical properties needed 
2. The cost 
3. Shaping and forming (construction) methods 
4. Availability 
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        COST 
PHYSICAL PROPERTIES   S  - the material itself 
        - the extra’s needed 
Hardness     E  - time and transport 
Tensile strength 
Compressive Strength    L 
Stiffness      CONSTRUCTION METHODS 
Toughness     E - cutting 
Corrosion Resistance     - moulding 
Appearance     C - casting 
Weight      - fabrication 
Effect of Temperature    T 
Electrical Conductivity 
Transparent or Opaque   I  AVAILABILITY 
        Are they ease to obtain? 
      O  - in the Workshop 
        - in the school 
      N  - locally 
 
 
PROPERTIES OF MATERIALS EXPLAINED 
 
Hardness - how hard should the material be to resist wear? 
Tensile Strength - resistance to pulling forces. 
Stiffness - these are pulling forces that tend to squash. 
Toughness - the ability of a material to withstand being knocked about. 
Corrosion Resistance - resistance to rusting and rotting. 
Appearance - Does the device need a natural appearance or an artificial surface finish? 
Weight - is the weight of the material critical i.e. heavy or light? 
Effect of temperature - will the material need to be a good insulator and resist heat and 
cold? 
Electrical Conductivity - will any part allow electricity to flow? 
Transparent or Opaque - will you need to see through or not? 
 
CONSTRUCTION METHODS 
Cutting out processes - drilling, lathe work, sawing, filing, planishing, planing etc. 
Moulding processes - Vacuum forming, wood/plastic lamination, laying GRP, Blow 
moulding, Extrusion etc. 
Casting Processes - Aluminium casting, embedding, casting Polyester resin etc. 
Fabrication processes - Nailing, screwing, gluing, welding, soldering, brazing etc. 
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ERGONOMICS 
This is the study of the parts of a human being in relation to his / her working 
environment. Human beings vary in size and shape and it is important to know for whom 
you are designing for. For example, the needs of a child are different from the needs of an 
adult. The design should be ergonomically sensible and in order to arrive to the correct 
sizes an area of study called ‘ATHROPOMETRICS’ need to be undertaken. These areas 
could be considered; 
- Sense of sight - sound - sense of touch   - sense of smell 
- Sense of taste - temperature  - size and movement 
 
MAINTENANCE - The design should be easy to maintain and repair. 
         - It should be efficient, reliable and easy to use. 
 
CONSTRUCTION & SHAPING - The design should be simple in construction because 
complex designs often fail. 
Do consider shaping and forming methods e.g. reduction, addition etc. 
 
APPEARANCE - A product appearance is very important to the User or Purchaser. 
There is an observation, which says, ‘they will see it first before they switch it on.’ No 
matter how good or bad the design may be people are going to see it first before they can 
attempt to know how it works. This is why appearance plays a very crucial role in 
designing any product. Appearance of any product depend on the following: 
1. Lines, shapes and forms  
2. Texture 
3. Patterns and Style 
4. Colour  
 
COLOUR - The choice of colour on finishing any product is important because it has an 
effect upon human moods. 
Bright colours - Yellow, Orange, and Red make us feel bright and cheerful 
Warm colours - Brown, Orange, make us feel comfortable and warm 
            - Blue and white colours give a feeling of coolness 
Dark and Dull colours - Black and Grey make us feel sad and mournful. 
 
AESTHETICS - This is the study of beauty. Here, you have to consider how you are 
going to beautify your project. That is, the design should be aesthetically pleasing. 
TEXTURE - shiny surfaces have a considerable appeal. 
PROPORTION- the design should be proportional that is, the relationship between the 
length, width and height. 
 
STRENGTH - The design should be able to withstand forces acting upon it. E.g. a chair 
should be able to withstand static and dynamic forces. The design should have a state of 
‘EQUILIBRIUM’. It should also be sufficiently strong to resist rough treatment. 
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ECONOMICS - The project should be made and completed within the given time or the 
time available. 
 
SURFACE FINISH - The device should be protected from outdoor or indoor use or 
changing weather conditions, wearing and these depends on the type of project in 
question. 
 
SAFETY - Everything you make should be safe in use. 
EDGES - Sharp edges should be rounded. 
STABILITY - The product should be stable to stop from falling over. 
FIRE RISK – Any possibilities of fire risk? 
ELECTRICAL DANGERS - Avoid using MAINS electricity but rather use low voltage 
batteries e.g. 9V batteries. 
TOXIC MATERIALS and FINISHES should be avoided by all means. 
 
 
EXPLORATION OF IDEAS / SOLUTIONS 
 
This is what you think can solve the problem you have identified. This is the stage in the 
design process where you need to be really imaginative to think up, draw lots of really 
good solutions for solving the problem set in the brief. Each idea sketched should be self 
explanatory i.e. all construction details, fittings should be shown supported by 
annotations. Even seemly silly solutions should be included; they may turn out to be very 
original and important at a latter stage. Brainstorming ideas as an individual or in small 
groups is a technique, which can be used at this stage. 
 
 
CHOOSING THE BEST SOLUTION 
This chart will aid you in choosing the best solution. Take one solution, which you think 
is the best among the Existing solutions or your ideas, and make it your datum or 
reference point. You can add or remove the statements, which you think are not relevant 
to your project. Refer back to the specifications you have written because whatever you 
are making should fulfil the specification. 
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       Solution 
 
Criteria   1 2 3 4 5 6 7  
 
Ease of use    + + - - - + 
 
Cost     - S S + + - 
 
Size    D S - - + + - 
 
Ease of making  A + S - - S S 
 
Reliability   T - S + S S S 
 
Safety    U + - + S - S 
 
Ease of maintenance  M + + + - - S 
 
Weight    S S S + - S  
  
Life in service    + - S + - S 
 
∑ +     5 2 3 4 2 1 
 
∑-     2 3 3 3 2 2  
 
∑S     2 4 3 2 5 6 
 
          Chosen solution 
 
In considering each solution or criteria against the chosen datum, use the following 
legend: 
• A plus sign (+) means better than, less than, less prone to, easier than, and so 
on, relative to the datum, 
• A minus sign (-) means worse than, more expensive than, more difficult to 
develop than, more complex than, more prone to, harder than, and so on, 
relative to the datum. 
Where any doubt exists as to whether a solution is better or worse than the datum, 
use the following: 
• An “S” means same as the datum. 
After selecting a datum, make an initial comparison of the other solutions using the above 
procedure. This establishes a score pattern in terms of the number of plusses, minuses, 
and same’s achieved relative to the datum. 
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Having completed what might be called the initial evaluation comprising a number of 
runs, the participant will have acquired; 
• Greater insight into the requirements of the specification, 
• Greater understanding of the problem, 
• Greater understanding of the potential solutions, 
• An understanding of the interaction between the proposed solutions, which 
can give rise to additional solutions, 
•  Knowledge of the reasons why one solution is stronger or weaker than 
another. 
If additional solutions arise, the comparison and evaluation procedure should be repeated. 
 
Whilst it is debatable whether the relative order of merit for the different solutions is 
correct, the almost overwhelming strength of solution 2 is not only extremely interesting; 
it is perhaps a foretaste of future design and development. This kind of evaluation 
provides us with areas, which need to be developed that is, where the solution has scored 
a minus sign (-). Finally, this then led us to the next stage, which is Development of the 
chosen solution. 
 
DEVELOPMENT OF THE CHOSEN SOLUTION 
 
From the previous stage you now have your chosen solution and reasons why you have 
chosen that particular solution and areas, which need to be, developed. Alternatively, you 
may decide that a combination of other solutions which have displayed positive signs in 
areas were the chosen solution has weaknesses may be drafted in, to provide the best 
solution. Another way is to divide the chosen solution into sub-sections or units. 
Thereafter develop each unit before you assemble the whole product. For example, a 
waist belt can be divided into two sections and i.e. the locking/clipping mechanism and 
the leather/plastic section. 
THESE AREAS COULD ALSO HELP YOU IN DEVELOPING YOUR IDEA 
1. Does the solution selected satisfy the original design brief? 
2. Aesthetics - does the solution look right for the task, for it’s surrounding, for you and 
others? Is it attractive? Draw it out fully in colour to see what it could look like i.e. the 
Presentation Drawing. 
3. What materials could be used for each part and why? 
4. Consider modifying the shape and form of the solution chosen. 
5.How would each part be made? Draw a few examples and select the best one. 
6. What joints, fittings could be used? Sketch them and select the best one and also give 
reasons for your choice. 
7. What are the cheaper ways of making the solution just as well? 
8. What surface finish and texture could be used? 
9. Will the solution be safe for the user and others? 
10. A working Drawing is needed  (Orthographic Projection) and it includes: 
 - How the parts are assembled. 
 - All the essential (important) sizes. 
11. Material List. 
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WORKING MODELS 
 
This is a mock-up to show the final product / design would look like. Basically, there are 
three types of models and that is; 
 
1. EXPLORATORY MODEL is used to investigate an idea. It can be made from cheap or 
scrap materials. It is used to visualise an idea and to help reach a solution. You may make 
several before you find the best solution. You might use it to check sizes and proportions, 
or to discover if an idea will perform as required. For example, designing a seed 
propagator, which can be sold as a flat pack, which can be disassembled when not in use 
for easy storage. 
 
2. PROTOTYPE MODEL is a model, which resembles exactly the final object. It is made 
to confirm that the best solution has been achieved. A prototype is made with a great deal 
of care and accuracy. A range of techniques and tricks are used, so that visually it is 
difficult to distinguish the prototype from the real thing. Some prototype really work, 
others are just visually identical e.g. designing a simple device that can be used to pick 
up small steel objects, such as pins and needles. 
 
3. DEMONSTRATION MODELS are used to explain an idea or a principle, to prove that 
the final product will work. The key factor is that they should operate the same way as 
the final product. Demonstration models can be used to describe how a system operates, 
whether it is mechanical, hydraulic, or pneumatics. In this case Fischer Technic or Lego 
Dacta kits can be used to model up an idea quickly. 
 
ADVANTAGES OF WORKING MODELS 
(a) They are sometimes easier and quicker to produce than working drawings. 
(b) They can be moved about and viewed from various angles. 
(c) In a model, problems such as stability, ease of use and whether it will work, are 
usually more obvious. 
(d) Models can be touched. 
(e) Errors are usually obvious and can be corrected. 
Note: Parts of a design can be modelled separately to check that a particular part works 
(i.e. to detect any mechanical design problems). 
 
DISADVANTAGES 
(a) Appropriate modelling materials and construction kits are required. 
(b) Safe storage space is needed. 
(c) Copies cannot be made quickly. 
 
MAKING A MODEL 
Before making a model, you will need to consider: - 
 - the size it should be. 
 - the kind of materials the model should be made from. 
 
MODELLING MATERIALS 
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When modelling, it is important to use materials, which have similar properties to the 
ones to be used in the final product. The following materials are commonly used; 
Paper, card, clay, wire, strip of wood, old packing materials, MDF, drink containers, 
sheet paper, expanded polystyrene, plaster of Paris, construction kits e.g. LEGO DACTA 
etc. 
 
JOINTS IN MODELLING - can be made with glue, tape, pins, clips, string and inter-
locking joints, but of course any method can be used. 
 
TESTING 
Once a design has been made, it will need to be tested. This checklist would help you in 
testing your project: - 
 
Ensure the project satisfy the most important functions: 
• Is it working well? 
• Is it strong, stable, rigid etc. 
• Is it durable? 
• How easy is it to use? 
• Does it look attractive? 
• Is the colour used beautiful? 
• Is it strong enough in use? 
•  Is it safe to use? 
• Is the product expensive? 
• Are construction techniques used appropriate? 
• Is the product environmental friendly e.g. pollution? 
• Has the Designer considered health and safety factors? Etc. 
 
You can prepare these questions in a form of a questionnaire and record people’s 
response as follows. 
 
Question     Response 
     Excellent Good  Poor 
1. Is it safe to use? 
 
2. Does it look attractive? 
OR 
Question     Response 
     5 4 3 2 1 0 
1. Is it durable? 
 
2. Is it easy to store? 
 
       Note: Tick (   ) appropriate response 
You can then tabulate the results in the form of charts and graphs to summarise your findings. 
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EVALUATION 
 
This refers to the assessment of successes and failures or value judgement of the project. 
 
SOME OF THE AREAS TO BE EVALUATED 
 
1. Does the design meet the situation? If not, why? 
 
2. Does the design fulfil the Brief? If not, why? 
 
3. Assess whether the design satisfy the specification. E.g. function, safety, ergonomics, 
maintenance etc. 
 
4. Identify problems encountered during the construction of the project. 
 
5. Suggest solutions to those problems encountered. 
 
6. Use sketches to help you explain those problems encountered together with their 
suggested solutions. 
 
7. Make note of additional features added in the artefact, which do not appear in paper 
work. 
 
8. Explain why you added those features. 
 
9. Make comments on the final finish of your project. 
 
10. What are the social and environmental effects of the design e.g. on pollution? 
 
11. Make recommendations that is, if the project is to be re-designed what modifications 
can be done. 
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